Background: Elder mistreatment (EM) prevalence varies greatly according to definitional criteria. However, little is known regarding the significance of different EM definitions with respect to health outcome. This paper explores the association between different definitions of EM and their subtypes and suicidal ideation (SI) in an U.S. Chinese aging population. Methods: The Population Study of ChINese Elderly in Chicago Study was conducted from 2011 to 2013 of 3157 community-dwelling Chinese older adults aged 60 years. Psychological, physical mistreatment (PM), caregiver neglect (CN), financial exploitation (FE), and overall EM were measured by different definitional approaches varying in the strictness. SI in the past 2 weeks and 12 months were assessed.
Elder mistreatment (EM) is a burgeoning public health issue that affects about 10% of older adults in the United States each year (1) . The five most common EM include psychological mistreatment (PsychM), physical mistreatment (PM), sexual mistreatment, financial exploitation (FE), and caregiver neglect (CN) (1, 2) . EM may lead to declines in the health and well-being on individual and family levels; it also drives up health care costs for the entire society (3, 4) . To enhance public and private responses to EM, the U.S. Department of Justice and the Department of Human Services called on leaders across the country to develop the Elder Justice Roadmap in 2014 (2, 5) . "Elder financial exploitation, mistreatment, and neglect" was also recognized as a priority topic of the 2015 White House Conference on Aging." (6) Along with a growing body of research concerning EM, a variety of methodological issues have arisen and complicated the research endeavor. Most prominently, the heterogeneity in defining EM has obfuscated the applicability and comparability of research findings. For instance, some studies used lower operational thresholds that considered "any" yes-responses to the items as having experienced EM (7) . Other studies, however, used a more stringent definition approach, requiring "ten or more" yes-responses to define EM (8) . Such inconsistencies have led to various conflicting findings, making it difficult to make comparative studies and generate meaningful conclusions. A previous study, using different operational definitions, has found that the prevalence and correlates of EM varied greatly by the operational definitions used (9) . Thus, a multidefinitional approaches will provide a more comprehensive understanding of EM.
Although the adverse impact of EM on mental health is well documented (10, 11, 12, 13) , limited empirical research has examined the association between EM and suicidal ideation (SI) among older adults. SI has been extensively recognized as an alarming public health issue among older adults and a predictor for suicide attempts and completed suicide (14, 15, 16) . Prior studies suggested that SI rates range from 1% to 36% among older adults, depending on study settings, research measurements, sampling strategies, and the time frame when SI was assessed (17) . EM may decrease the victim's self-esteem, increase the sense of powerlessness, undermine older adults' social engagement, and increase the risk for severe psychological distress (18) (19) (20) . Unfortunately, very limited number of research has explored this possible relationship, which would be a critical step in facilitating the development of preventions and interventions for both EM and SI.
This study used data from the Population Study of Chinese Elderly in Chicago, known as the PINE study, the largest epidemiology study of Chinese older adults in the United States. This research study aims to explore the association between different definitions of EM and its subtypes and SI.
Methods

Design and Participants
The PINE study is organized around collaborative efforts by Rush Institute for Healthy Aging, Northwestern University, and over 20 community-based social services agencies throughout the greater Chicago area. The primary objective of the PINE study is to investigate the health determinants of Chinese older adults in the greater Chicago area. Study participants were (a) older adults who self-identified as Chinese; (b) aged 60 years and older; and (c) resided in the community.
To ensure the study's relevance to the well-being of the Chinese community, the study adopted a community-based participatory research approach and collaborated with over 20 community organizations. A community advisory board, consisting of community stakeholders and resident representatives, involved in different aspects of the research operation, including designing research measures, recruiting the research assistants and participants, disseminating the study findings, and connecting feedback from the community. Participants gave written inform consent when they agreed to participate in the study. Participant incentive included vocal recognition and a $15 gift card for participants who completed the full interview.
A state-of-science innovative electronic platform was established to collect the data more efficiently. In-person home interviews, which lasted about two hours, were administrated by trained research assistants using the participant's preferred language and dialects (Cantonese, Mandarin, Taishanese, and Teochow). More detailed information about the PINE study design have been published elsewhere (21) , can also be found on the PINE study website ChineseHealthyAging.org.
Study Variables
Sociodemographic variables included age, sex, annual personal income, and education. Medical comorbidities were measured by asking the participants if they were told by health professionals that they had: (a) heart disease; (b) stroke or brain hemorrhage; (c) any type of cancer; (d) high cholesterol; (e) diabetes, sugar in the urine, or high blood sugar; (f) high blood pressure; (g) a broken or fractured hip; (h) thyroid disease; or (i) osteoarthritis or inflammation or problems with joints. The number of medical comorbidities was the aggregate number of "yes" responses to the nine health conditions listed above.
Depressive symptoms were assessed by an 8-item subscale from the Patient Health Questionnaire-9 (PHQ-9). Participants were asked if they had the symptoms in the past two weeks: (a) little interests or pleasure in doing things; (b) feeling down, depressed, or hopeless; (c) trouble falling or staying asleep, or sleeping too much; (d) feeling tired or having little energy; (e) poor appetite or overeating; (f) feeling bad about self; (g) trouble concentrating on things, such as reading the newspaper or watching television; (h) moving or speaking so slowly that other people could have noticed. Participants answered on a 4-point scale ranging from "not at all" to "nearly every day." Participants who indicated their answers other than "not at all" to any of the eight questions were considered as having depressive symptom.
Social support was measured from both positive and negative aspects. Participants were asked how often they could open to/ask for help from spouse, family members, and friends, and how often they were criticized/demanded too much by their spouse/family members/friends. Respondents answered each question on a 3-point scale, 1 = "hardly ever" to 3 = "often". Negative aspects of social support were recoded as 1 = "often" to 3 = "hardly ever". Social support was calculated as the sum of all 12 items with higher score indicates greater support from others.
EM and its subtypes were key independent variables in this study. Different operational definitions were constructed for EM subtypes. To measure PsychM, five operational definitions were constructed based on empirical research (22) (23) (24) , ranging from least strict to most strict. The definitions are: (a) an affirmative "yes" response to having experienced any of the eight Conflict Tactics Scale (CTS) PsychM items (Psych-1); (b) affirmative responses in two or more items (Psych-2); (c) affirmative responses in three or more items (Psych-3); (d) affirmative responses in three or more items or threats to send to nursing home or abandonment (Psych-4); and (e) affirmative responses in 10+ times for CTS items (Psych-5) (23) .
Because inconsistencies in operational definitions are less likely to occur when defining PM, therefore, only one PM definition was used in this study. Ten items in the CTS were used to assess PM and any positive answer to the 10 items was considered as ever experienced PM.
For FE, two different definitions were used: (a) any positive answer on the 17-item measure (financial-1) and (b) any positive answer on the 14-item measure, excluding three items (felt entitled to use your money, prevented you from spending your money, and tricked or pressured you into buying something) that may be less exploitative (financial-2).
CN was measured by a 20-item unmet needs assessment (7, 18, 23) . Participants were also asked to evaluate the severity of their unmet needs-no/mild/moderate/severe. Two different operational definitions were employed: (a) any unmet needs + living with a family member (neglect-1) and (b) moderate/severe unmet needs + living with a family member (neglect-2).
According to the above definitions of EM subtypes, three overall EM definitions were generated by combining different definitions of EM subtypes: (a) broadly defined EM: Psych-1, physical, sexual, neglect-1, and financial-1; (b) moderately defined EM: physical, sexual, and varying levels of CN, PsychM, and FE; and (c) strictly defined EM: Psych-5, physical, sexual, neglect-2, and financial-2. These definitions have been previously published elsewhere (9) . SI was the primary dependent variable. The SI in the last 2 weeks and in the past 12 months were measured since prior studies have shown that different time frames are associated with SI differently. Two-week SI was assessed by the ninth item of the PHQ-9. Participants were asked to indicate if they had any thoughts that they would be better off dead or of hurting themselves in some way in the past two weeks, through using a 4-point scale ranging from "not at all" to "nearly every day", with higher score indicating stronger SI. Answers other than "not at all" to the ninth question were considered as positive to 2-week SI.
The Geriatric Mental State Examination-version A (GMS-A) was used to assess 12-month SI. Participants were asked "have you ever felt suicidal or wished to be dead in the past twelve months?" Each question elicited a yes or no answer. A "yes" response to the above question classified a respondent as having 12-month suicide ideation. The Chinese version has been validated (21).
Analytic Approach
Chi-square tests were used to compare the frequencies of sociodemographic characteristics, medical conditions, depressive symptoms, social support, and different definitions of EM and its subtypes among older adults with and without SI. Multivariate regression models were conducted to further test the association between EM and SI. Model 1 controlled for age and gender. In model 2, in addition to previous model, education and income were added as confounders. Medical comorbidities were adjusted for in model 3 on top of confounders in model 2. In addition to variables in model 3, depressive symptoms were then added into model 4. In the full model (model 5), social support was added in addition to the previous model. Model fit was found to be good. The significance level was considered as two-sided p <0.05 for all analyses. All statistical analyses were conducted using SAS version 9.2 (SAS Institute, Cary, NC). Note: EM = elder mistreatment; df = degree of freedom.
Results
Of the 3,157 participants, 58.9% were women, the average age was 72.8. In total, 43.8% of the participants had an educational level that was lower than seven years, and 85.1% of their annual income was lower than $10,000. Compared with older adults who did not experience EM, those reported EM, regardless of operational definitions, were more likely to report 2-week and 12-month SI. Regarding subtypes of mistreatment, older adults with all definitions of PsychM, PM, FE, and CN all reported significantly higher prevalence of SI than those without EM (Table 1) . Table 2 shows the findings with respect to the association between broadly defined EM and SI. After controlling for sociodemographics, medical comorbidities, depressive symptoms, and social support, the broadly defined mistreatment was significantly associated with 2-week SI (odds ratio The association between different definitions of subtypes of mistreatment and SI is shown in Table 5 . All definitions of PsychM, PM, and CN were associated with higher odds of 2-week and 12-month SI. However, for FE, all definitions of FE were not associated with 2-week SI; only the broadly defined FE was associated with 12-month SI (p < .05).
Discussion
To my best knowledge, this study is the first to use different definitional approaches of EM to examine the association between EM and its subtypes and SI in community-dwelling Chinese older adults in the U.S. The study provides further evidence on the possible mental health impacts of EM. Also, the study findings enhance a clearer understanding of the effect of operational definitions on EM research.
EM was significantly associated with higher odds of reporting 2-week and 12-month SI, regardless of operational definition used. Although prior studies found that the prevalence and characteristics of EM varied by the definitions used (9), this study found minimal differences with respect to the association between EM and SI. This may further confirm the significant hampering impacts of EM on mental health. However, it should be noted that, because of the cross-sectional study design, the mechanisms through which EM linked with SI are not yet clear. Future studies that explore the pathways from EM to SI are needed.
All definitions of PsychM were significantly associated with SI. PsychM, sometimes described as emotional mistreatment or verbal mistreatment, has been consistently shown to impair older victims' health, especially mental health. A study by Begle and colleagues found that only emotional mistreatment, but not PM, was associated with increased risk of having negative emotional symptoms, including feeling anxious, depressed, or irritable (11) . In a national survey of 93,676 women aged 50 to 79 years, Mouton and colleagues found that exposure to verbal mistreatment was associated with poorer mental health (25) . In another study of 842 women aged 60 and older, women who experienced psychological/emotional abuse-alone, repeatedly, or with other types of abuse-were significantly more likely to experience physical health problems and depression or anxiety (26) . I suspect that PsychM may decrease older adults' self-efficacy, and further leading to SI. Due to the lack of visible signs, PsychM is often hard to detect and intervene. The finding of this study implies that increased research attention on addressing PsychM is warranted.
CN was also significantly associated with higher odds of reporting 12-month SI, after adjusting for all confounding factors. This is in contrast with the only existing study that examined the mental health outcomes of elder neglect among Chinese older adults aged 60 and above by Wu and colleagues, which suggested that CN was not significantly associated with SI in both genders (14) . The findings of this study should be interpreted in the immigration context. Immigrant older adults often experience substantial linguistic, cultural, and mobility barriers (27, 28) . They are less acculturated to mainstream U.S. culture and rely on adult children for a great deal of support ranging from go for grocery shopping to access medical services (29) . Given the obstacles, some Chinese older adults may experience psychological distress when suffering from unmet needs (30) (31) (32) . Interestingly, after adding depressive symptoms and social support into the model, all definitions of FE were not significantly Note: CI = confidence interval; EM = elder mistreatment; OR = odds ratio. Model A adjusted for age and sex; model B adjusted for age, sex, education, and income; model C adjusted for age, education, income, and medical comorbidities; model D adjusted for age, education, income, medical conditions, and depressive symptoms; and model E adjusted for age, education, income, medical conditions, depressive symptoms, and social support. associated with 2-week SI, and only the broadly defined FE was associated with 12-month SI. The finding is in contrast with a study by Wu and colleagues in mainland China that FE was significantly associated with 12-month SI. It should be noted that, first, Wu's study used different FE definition and only assessed the 12-month SI. Second, Wu's study was conducted in rural China, where more than half of the participants did not have any formal school experience. However, in my prior research on characteristics associated with FE in the PINE cohort, older adults who experienced FE were likely to be male, have higher educational levels, and higher income (33) . Thus, the level of social capital might play a role in supporting older victims of FE to be resilient to the loss (34, 35) . In addition, this study controlled for social support as compared to Wu's study, which generates a preliminary perspective on how the social support factors, such as relationship with family members, might have impact on older adults' mental health.
The findings should be interpreted with limitations. First, the recruitment strategies may limit the generalizability of the study findings to other populations. However, the data from U.S. Census 2010 and a random block census project conducted in the Chinese community in Chicago (36, 37) indicated that the PINE study is representative of the Chinese aging population in the greater Chicago area. The community-based participatory research approach has also been shown to be an efficient approach to recruit minority populations. Second, I did not assess the severity and frequency of EM and its subtypes in this study. Also, due to the small number of sexual mistreatment cases in this study, different definitions of sexual mistreatment were not discussed in this study. Finally, this study was cross-sectional. Future studies may benefit from a longitudinal design to better understand the temporal relationship between EM and SI.
Despite the limitations, the study findings have significant research implications. First, given the finding of association between EM and SI, future research should continue to explore the risk factors and outcomes of EM. Also, as indicated that the mental health outcomes of EM may vary significantly by EM subtypes, research design should be inclusively discussing specific types of EM and associated mental health outcomes to concentrate efforts on areas that possess the greater threat to older adults' well-being.
This study also informs community organizations, health professionals, and geriatric health policy makers to address EM and SI. Given the negative impact of EM on SI, community organizations should continue to improve community services for older adults, strengthen the training and provide support for caregivers, and implement prevention and intervention services to older adults who are victims of EM. The study findings may also inspire public health professionals who work closely with older adult patients with SI to improve quality of care by screening for EM and its subtypes. Policy makers should continue to advance multidisciplinary efforts and develop strategy plans to combat EM.
Conclusion
This study shows that EM and its subtypes including PsychM and PM were associated with higher odds of reporting 2-week and 12-month SI regardless of the strictness of the EM definitions. However, all definitions of FE were not associated with 2-week SI and only the broadly defined FE was associated with 12-month SI. CN was only associated with 12-month SI regardless of definitions. Research, social, and health services should integrate efforts to reduce the impact of EM on SI among vulnerable populations including the U.S. Chinese aging population.
